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SCIENTIFIC-TRCHNICAL PROBIENS IN ELECTRIC-DRIVE
AUTOMATION DURING THE CURREAT SEVEN-YEAR PLAN

/§allawimg 13 the translstion of an axticle

by M. Q. Oaiiikin and I, I, Petroy entiiled
"Ravenno-Tekholsheskiye Frebleny Avionatlzi-
rovannoge Elakbraproveds v Telushehor Semle
letil® (Engliab version akova) in Aviomsatika

i Tslemoxhanikae {Automaticn and Telemsehanies),
Vol. XXI, No. 2, 1980, pages 164=166,/

The gracdlose plan approved hy the ZXI Congress of
the OP8U for the development of the people’s sconomy of
the USSR In 1958-1065, snvissges & brosdeacale increase

in the produstlon of labor on the basis of insressing the
elzotrification and sutcmation of indushpy. Binse ithe
electric drive is the basic type of rachinery drive,
glectrification determingg the degres of mechanizetion of
manufaoturing, A dleest relstionship existo botwesen ithe
elecirifloation of vork and produstiviity: during the lsah
ten yoarsa the productivity of work incrsssed in the induge
try of the USSR approximetely by the sags persentage sg
the Inerecasms of Ltz eleatrification,

By elestric drive we wean & cowplex installation
which treneforns slecirical suergy inbe mechavisal ENETRY o
which ney be controlled elesirically, In sonnection with
this, the further development of electric drives should
go 1n the dircction of perforsing 211 forms and bypss of
movementa withoul the uge of mechavical slsmente (rotery
apd trenslsationmal; continuous, interrupted, pulsing,
folleowing; unlforp, eoldom oy counbtinuously ¥Arying sccords
ing to a definite law or arbitrarily!, The devslopment of
the slectiric drive ghould render posribls the expension
of its functlona in automatic contrel and regulaition of
productlion squlpment systems {(sontrel of starting, reverw
ging and slowing down of produstion mschinse; maintensnce
of conslant gpeed, torgue, power; contrel of production
machines according to & certain program, et . '

The sclenne of elecirlic drives was basicslly founded
by Scrlet sclentisgte, and at the present time this branch
of technloal knowlsdss hes boon develeped inte an independ-
ent dlvision of electrical enginsering, Highly advsncsed
electric drivea have been developed and are widely used in




¥ . .
the industey of the USEZR, The t@taﬁ volune of scientifle

' regearch work being done in selentlfic resssrch and develop

}ment institutes, higner eﬁU‘JLiOﬁLI inetitutiong, the
deslen offices of manufacturing enterprises, and othdr
orsanizations is, nowsvar, still inadequste. HMeny pro-
blems of electric drivee, which are of great imwawtazce to
the economy of the country, are not ywt “solved.

The development of & 6h$8p varlshlesspend alternate
ing current motor drive 1s one of ifhe primery prablems
which hag not besn sclved. In thi% ragpect, the develop=
ment of sigple and reliable methoeds of f?@ juency control
of a=¢ mobtors, p”rﬁl@u-%fly the development of a-~c¢ current
supply scurces with varlable frequsncy %uvmme vary inpore
want. fThe :viuriﬂa sttention here should be glven to the
ﬁevblnpmﬂnt and lﬂ“ﬂﬂﬁ&ﬁatLuﬂ of static Irequency changsers
using fonic, electronic and sepiconductor technigues.

, Somewhat hebtiter results have been achieved in the
develovment of variable speed s-c motor drives wlth shoke
gontrol., In recent years, a nusbsr of guch electrle

drives have besn amvméawﬂé and supplied to the ilnduetry,
and bhe gelentific and €ﬁ?5h8u?iﬂﬁ computation techniques
hav@ alsoc been adequately developsed for them. But the

ange of ﬁvgixwatinm of electrle drives with choke regula-
‘timu le somevwhat erag
incorrect d@@iﬁ;amg in the cholce of drlve
machines, Thus, for e&amp&@,Af?uS grive wag
eufficient justification for excavating mochlines of redlom
c&paai@y, Low &ﬂﬂimeﬁﬁiﬂ@“@OOhGMEuml charecteristics and
unrelisblility of service were the resuli. Tha Govarnnaent

Sctentific~Teehnical Commiites of the Council of Minlsters
af the USSRE made & specisl deslalon recommending the dls-

th na&fiov o @'uﬁ ping exes vaic?ﬁ with this eleatrie

irive, and the usge of variable speed a-c notors instead.
Ta applicaticn of this drive for rallroad scale cars vwas
aleo wnauccesaful. Qbviously, it ls necessary to deler-
mine the correct Limits of applicability of elsctric
drives with choke regulation, with cons 3deratiun of thelr
relatively low perforsance Cﬁmffi&i@hﬁ& Tor wide-range
and pﬂﬁlﬁﬂgu& ﬁp%&ﬁ repulation in industrlal machines and
the lcad eharau%&ri&ti&s of these machines,

. A further investigatlon of the dynamlcs of the
choke~regulated elabtric drive is naeded, taking into
consideratlion the nonllnearity of its separate components
end problems of heating of the drive in cases of cyelic
varinble 1maﬁ$¢ _

The intensification of manufacturing processes
%oipta to the neceasity of &ﬁvelmpimg slectric drives

ith squirrel-cage asynchroncus motors for nanufaeturing

an Tor industrial
ap used without
4]

cevated, and this has gometimes led to

%
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squ ipmﬁut gperating with frequent starts and reverslugs.
Thig problem, ﬁuw@vwmg remaing woselved., It 1s necese
gary to develop & modified merled of asyochvonucus achor,
bagad an the exlisting seriec and egulpped with heti-reglg-
tant Llunsulation @n& 1@& er roboras caloulated for a high
guitehing freguency: desizn metheds foy these drives with
frequent sharhe ani reverasle must be worked out alone,
g&vgml attention should be given to ifranslent procsases
and to the p”¢u¥wm% 0‘ heating o these drives.

i
The stete of the iu?u%whfﬂu&uﬁ of mpumﬁtiqg Charage
T heristlics of aec dPlves supplisd with current from auto-
nomous gources of edual power hes advapeed somswhat. But
gven here, many probliems relaited to increassing the power
of agyac ﬂralmuu motora driven by separats ?@nmratowa must
be solved also. Specisl abttentlon eheuld be given to the
xyr@himmn of proness ﬁ$ mies in theope dvivagg
Problems related %o the application of ”vnﬁhrmﬁoua
motors fop bGuﬁ@WhTM”UQWQ or variable-spaed industzial
drives should be thaz?ty ted Further, Tns introdusitlon
ef Fulawshxvtlhg gmotors, and moturs satarting wﬁth des i
connentad axeiters haes viﬁem@é gorevhat the fleld of appli~
ation of gynehroncus-moitor drives. Lot in ﬁpit% of the;r
gpeeifle propsriles snd nigh performence Indlces, the
synehronous motars ars sbill not widely @nﬁum@ isad, Thelir
wider application for industrisli-gaching drives could
considerably inorease the ooa nt of effmss% aoy ofF
Lrdanl ing ‘Taw}ﬁzs and ense more #iglid mechanical
eterdgtice of the elesiric drive wvag & wider speed
: Tue apw?iﬁdi Qz mz mgmwrﬁ w-*% =3 @%i'ﬁimg stator

A $'§°¢Ge

«ga&ua% rum,uran 8 ﬁ*tim

arezg of *pp“iﬂﬂuiﬁﬁ tors

0@ewau1wﬁ mwi% wmstant o varlable peela, »n@ %it DO
ti@mu of bheliy netlc regulatlon sho %ﬁ be of great

-

terest, For examy the pid shisms of scononmic spesd

3 ”‘LJai@n of synehronous mne tors by fregueney verlatlion,

and probleme of subtomiiic conbrol uf etwitaa%@ﬁ for motors
subject to shock loade are of luportance. 4 furthere lne

vaestigation of btransient procegsses in eynshronous electrlc:

ﬁ%ivwﬁ and developunent of sclentific methods for caloulate
ing thesge Drocsgses are NECEHIATY.

Bumerous problens of vaprlable-zpesd d«¢ slecirle
dpiven alao require clarification, In the widsely-usged
Tpenerator-noter” (=D} gets, only d-¢ mobors wﬁthaﬁubt
excitation are used, andthess are lesy adapted to torgue
overloade than series or compound motors. The applicetion
of bighepower semlcondustor vectlilers, comnected into
eerics-sxcitation windings renders possibls the constructloy
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ezpadient 1o work oub generel methods of ansiyasis for auto-
matic contiol arebema cont arnimd gleetlic mephera, and to
golve the problenm of gynthaesis m? elsetric deives and
drive-control sysiers for mechaniems vwith elastlic members,
Sertaln theoreticnl pr&bl&M@ ﬂi ﬁ@wﬂﬁﬂﬁ in electric
Erive still remelin unsolved, 41U Lg thsory has
advancad conasldsrebly during W*Mmu? y@vrmn For ez amplef
furthsr study of the pronesses staag of a-c motors
for normal operiting condlitiona, ﬁ eluding asymmetrical
feeding of thrase-phage agvnv%rmnﬁu meborg s neaded.
Furihey investliaation should be wmede of problioms of elecw
trie mobor heating in fronsient prosescss and Surding
@vmaﬁﬁg LG%@ ams baslag bhe &gin of the inzulation lnio
v ophudy of direst app ieabion of the heate

«

aecmind, X
ﬁ&ﬂﬁﬁ&%%@ g ho bheraal esloulstions for electrle
potors ghe e covtinuad,

hmﬂ?’“ﬂ%b @mﬁ Gi iu mivWQuﬁwﬁwn mued be golved,
fhet Lbbough Lt ig
L?¢ Mi? rﬁ% @“ aﬁ“ﬂurkr webors will be
: ngxh fow yes ﬁ for mlovs driver. In thls
wingetlen it la ﬂi&u$?M?Y o eontinue the Jdevelovmend of
1ani@,, * g for oxlstine micsro-drives and the
thelr reliebilily and guletnees and precie
2 the response 250 of the nicro-
fon gyste
- role ie belnn playe
antomaetion ujﬁh~ X
important ie the pr
s mashand 8
achieved in
% Anto & mmunbs
snanisng of rovepsing rolling
, for blast-furnsos che ?Si%@g ete.|
e of work in the f£ield of develouping |
pl*wﬁ**gw of programed wnhrel ia ‘
s aubomatlon edulpeont iam rheandustor
mbal 1s geldom veed and the Latest
: x fwna§ugtiﬂg and zelf-ingbructing syge-
B r%f%@ ﬁ@a vary Litile. &n s rule the programming
GO ﬁwaﬁan tly An use are nwﬁr&ﬁiag o o rigld progroms
ch do not alwasys satiely the tesknlesdl gpeeifications
'»-r*%a procesg under sendltions of vayring external
gisvurbances,. Application of S?F%zaw woleh are able 1o
correst the progran subomatiecally in sscordsnce with chans
pas in the exbornsl influsncss on ﬁaa eparation of the
agpgrogats will render pozslibls the most efficlent regimes
of opsrotion. .
An inmportant cbhstacle to wider apyii@aﬁiam of

pion and a3

“he modern
produstion proe
amnnd control of
: 4 aggregates,
the introduction
»oof W&t&? WO F R

D Ef ¢
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sutcmatic conbrol in mecheniasmg squipped wlih slectric
drives 1s ths impsvfeﬁdidn ¢f the exlsting posgitioneres of
Lw, machine e¢lements and the progessed naterial, Another
nandicap is the imperfectlion of the rslay-contact
devices, which witheband only a limlted number of

gwitehinge. The number of switchings of ﬁcntacﬁg in aubo= |

matlc mashinery lines veachen tens af thousands or someée
times hundreds of thus rls “ﬁr houor, ”4*ch qraatiealmj
veduees the relilability of & tricel eonirol systens

In conneetion wilth tuia, tbv aﬁwﬁiratlnq ef contactless
antomatic control devices using the highly rellable
Semicon&uat@f and magnenlc elements ig geining great
importance.

Flectrical avperatus usged in communicetlon gysteus
is not uszed to the proper extent in control echemes of
electrical drives in & nunber of it””ﬁt*l 1 processes,
It &5 necegsary Lo use itheae deviees, which have small
dimenslong and bigh reliablilily, ? g larzer scalé.

In order to agoelerate t e mase appllcstion of
medern eubongtic eleciric-drive Lﬁﬂb?fl systemns; the
uL@r%TA”hl Indusgiry mush qu\"*" anilisrlze 1heelf wit

3 ard elanentas of the new ,ona;al gystems, inclub-
uui ard propgranaing systems as well &g complete
ratems Tor stapdard electrle drives,
his Tisting of rroblems in the fisld of electrle

drives Lo iar from complete and eéncompasses only the
problens of highest urgensy.

o

=185
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